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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device equipped with the guard ring 

for easing surface field strength and holding pressure-proofing. 

[0002] 

[Description of the Prior Art] Surrounding the surface outcrop of a PN junction and preparing a guard 
ring is well known for proof-pressure maintenance, drawing 2 (a) (b) the top view and sectional view of 
a silicon substrate of diode in which the guard ring was prepared ~ being shown — n+ n- by which the 
laminating was carried out on the substrate 2 p+ formed in the epitaxial layer 1 of the impurity diffusion 
from a front face the anode field 3 and two or more steps surrounding it — in this case — two steps of p+ 
a guard ring 4 — it is — a edge — n+ for a voltage clamp There is a diffusion layer 5. They are an anode 
electrode and n+ to the anode field 3 of this silicon substrate. A cathode electrode is contacted in a layer 
2. 

[0003] 

[Problem(s) to be Solved by the Invention] Since the semi-conductor substrate of a semiconductor 
device is divided and obtained by carrying out the dicing of the wafer in all directions, it is usually a 
square. In order to increase the current capacity energized to the substrate, an effective electrode surface 
product must be enlarged. So, as for the configuration of the anode field 3, in the case of the diode of the 
field where an electrode contacts, i.e., drawing 2 , it is desirable to make it a substrate appearance and a 
similar square. However, since remarkable electric-field concentration breaks out if a corner is right- 
angled, R is attached as shown in drawing. The demand of the improvement in the engine performance 
of a semiconductor device was becoming strong every year, and needed to expand the effective 
electrode surface product, without changing the magnitude of a semi-conductor substrate for that 
purpose. There is the approach of making the radius of curvature R of a corner small as the means. On 
the other hand, when thin junction formation is performed with improvement in the speed of the latest 
semiconductor device, and R is made small, there is a problem that a reverse proof-pressure tolerated 
dose becomes remarkably low by electric-field concentration. 

[0004] The purpose of this invention is to offer the semiconductor device which prevented the fall of the 
reverse proof-pressure tolerated dose at the time of solving this problem and making small the radius of 
curvature of the corner of an electrode surface of action. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as for this invention, 
the field of the second electric conduction form where the neighborhood is parallel to the neighborhood 
of a substrate and a corner has a radii-like profile in the surface layer of the first electric conduction type 
layer of the rectangular whole semi-conductor substrate surface is formed. In the semiconductor device 
in which this second electric conduction form field is surrounded, and the guard ring of one step or two 
or more steps of angle annular second electric conduction forms is prepared, width of face of a guard 
ring should be made larger than the side section in the corner. And also having uniform width of face by 
the corner and having gradually the width of face made large from the width of face of the side section 
also have an effective guard ring. 
[0006] 

[Function] The depletion layer produced when reverse pressure-proofing is impressed between the first 
electric conduction type layer and the second electric conduction form field elongation-comes to be easy 
by changing the width of face of an angle annular guard ring by the side section and the corner, and 



making width of face of a comer large. Since the distance between the electrodes and guard rings which 
contact the second electric conduction form field when the width of face of a guard ring becomes large, 
and between guard rings becomes narrower than the side section, this is because a depletion layer is 
extended too many [ the part to which the corner elongation-came to be easy from the side section in the 
same reverse voltage, and the width of face of a guard ring became large ]. Consequently, since the 
elongation of a depletion layer which becomes narrow becomes equivalent to the side section from the 
side section by making the radius of curvature of a corner small, the electric-field concentration to the 
corner resulting from the elongation of a depletion layer becomes weaker, and the radius of curvature of 
the corner of the second electric conduction form field profile can be made small, without causing the 
fall of a reverse proof-pressure tolerated dose. 
[0007] 

[Example] Drawing which gave the same sign to drawing 2 and a common part hereafter is quoted, and 
the diode component of the example of this invention is explained. Top view of drawing 1 (a) (a) A-A 
line sectional view (b) It is n with a thickness [ of the silicon substrate of the magnitude of 7.5mm 
angle ] of 30 micrometers so that it may be shown. - p+ of 6.3mm angle with the profile of the rectangle 
formed in the surface layer of an epitaxial layer p+ surrounding the anode field 3 In the side section, 
although the width of face of a guard ring 4 is 10 micrometers, it is made large to 20 micrometers at the 
corner. With the diode which prepared the guard ring which made width of face of such a corner large in 
five steps, it is p+. Even if the former is smaller than 0.5mm and it carried out R of the corner of a field 
3, pressure-proofing of 2000V was obtained. 

[0008] Although width of face of a guard ring 4 is uniformly set to 20 micrometers by the corner in the 
example of drawing 1 , the width of face of a guard ring 4 is changing from the side section 
continuously towards a corner in the example shown in drawing 3 . A possibility that the elongation of a 
depletion layer may change [ this gentleman ] suddenly disappears, and pressure-proof stability 
improves. This invention can be carried out to all semiconductor devices with the proof-pressure 
maintenance structure not only by the diode of the above-mentioned example but the guard ring. 
[0009] 

[Effect of the Invention] Even if this invention made small the radius of curvature of the circular 
configuration formed in the corner of the electrode surface of action of the substrate whole surface by 
making large width of face of the guard ring of a semiconductor device with a rectangular substrate 
configuration by the pile corner at the elongation of a depletion layer, reducing a reverse proof-pressure 
tolerated dose of it was lost, and the semiconductor device which expanded the effective electrode 
surface product and raised the engine performance was obtained. 



[Translation done.] 



